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Abstract Article Info 
Introduction: Nasopharyngeal carcinoma (NPC) is cancer come from nasopharynx epithelium. Nasopharyngeal 
carcinoma is a frequent cancer in Indonesia and in the fifth position for the most common tumor and first position 
for the most common malignancy in the head and neck. The signs and symptoms of nasopharyngeal carcinoma 
can be unspecific. Radiological examination of suspect NPC is an important diagnostic investigation. Staging of 
nasopharyngeal carcinoma is based on the analysis of the primary tumor, lymph node involvement, and the status 
of distant metastasis (M category).  
Case report:  We reported three patients with nasopharyngeal carcinoma in Adam Malik General Hospital that 
was diagnosed by histopathology biopsy and undergo Nasopharynx Computed tomography (CT) examination. 
The study aimed to present CT findings of the patients. 
Conclusion: Imaging modalities include contrast enhanced computed tomography (CT) has been used for 
staging and evaluation. The main objective of the radiological examination are provide a more definite diagnosis 
of suspected tumor in the nasopharynx., determine the more precise location of the tumor, determine the size of 
the tumor, and finding and determine the extent of the spread of the tumor to the surrounding tissue, where 
extensive invasion can be found as anteriorly, lаterаlly, posteriorly, inferiorly, and superiorly. 
Article history:  
Received: 11th February 2021 
Received in revised form: 16th March 2021 
Accepted: 17th March 2021  
 
Keywords:  
Nasopharyngeal carcinoma, computed 
tomography, radiology 
*Corresponding author:  
Address: Jl. Dr. Mansyur No.5, Padang Bulan, 




1. CASE REPORT 
Nasopharyngeal carcinoma (NPC) is malignancy arising from nasopharynx 
epithelium [1]. Nasopharyngeal carcinoma is a unique cancer with specific 
distribution that is influenced by geography. The disease had been known to be 
related with the Epstein-Barr virus (EBV) infection. The incidence of 
nasopharyngeal carcinoma in the world was about 1.2 per 100,000, with 0.7 per 
100,000 of the standardized mortality [2, 3]. According to GLOBOCAN 2018, 
the incidence and mortality of nasopharyngeal carcinoma were 129,079 and 
72,987 cases, respectively [4]. 
The nasopharyngeal carcinoma is more common in Southeast Asia [2]. 
Nasopharyngeal carcinoma is a frequent cancer in Indonesia which is the fifth 
position for the most common tumor and first position for the most common 
malignancy in the head and neck. There were 17.992 new case of nasopharyngeal 
carcinoma in Indonesia [4, 5].  
Imaging such as computed tomography (CT) scan is beneficial for 
diagnostic of nasopharyngeal carcinoma. The modality can be used to determine 
the location of tumor, tumor size, and the extent of tumor spreading [6]. We 
reported three cases of nasopharyngeal carcinoma with the CT findings of the 
patients. 
The first case is woman, 54 years old, presented with lump on the bilateral 
neck. Headache, hearing impairment in the bilateral ear, and nasal blockage were 
also experienced.  
Patient was diagnosed with nasopharyngeal carcinoma by histopathology 
biopsy that revealed a non-keratinizing squamous cell carcinoma. 
Nasopharynx computed tomography (CT) with contrast demonstrated an 
asymmetrical and heterogen density of nasopharynx with bilateral obliterated 
torus tubarius and Rosenmüller fossa. There is also multiple lymphadenopathy 




Picture 1. Nasopharynx computed tomography (CT) with contrast in axial and 
sagital view demonstrated an asymmetrical and heterogen density of 
nasopharynx with obliterated torus tubarius and rosenmuller fossa. In coronal 
view, demonstrated multiple lymphadenopathy on bilateral cervical and 
infraclavicula. 
 
The second case is man, 33 years old, presented with pain on the right 
cheek. Headache, nasal discharge and epistaxis were also experienced. 
Right cervical lymph node region in IB level with 1,5x1x1 cm lymph node 
was obtained.  
Patient was diagnosed with nasopharyngeal carcinoma by 
histopathology biopsy that revealed a non-keratinizing squamous cell 
carcinoma. 
Nasopharynx computed tomography (CT) with contrast demonstrated 
right dominant nasopharyngeal mass that obliterated torus tubarius and 
Rosenmüller fossa and narrowing the right parapharyngeal space, which 
extended to the sphenoid, ethmoid, right maxillary sinus with partial 
destruction of the sinus wall as well as the right parasellar and posterior right 
orbital cavity of the foramen opticum (T4N2MX) (Picture 2). Bilateral 
cervical and submandibular lymphadenopathy were found, with 
lymphadenitis as differential diagnosis (Picture 3).  
 









Picture 2. Nasopharynx computed tomography (CT) with contrast in axial and 
sagital view, demonstrated right dominant nasopharyngeal mass that 
obliterated torus tubarius and rosenmuller fossa and narrowing the right 
parapharyngeal space, which extended to the sphenoid, ethmoid, right 
maxillary sinus with partial destruction of the sinus wall as well as the 





Picture 3. Nasopharynx computed tomography (CT) with contrast in axial and 
coronal view demonstrated bilateral cervical and submandibular 
lymphadenopathy differential diagnosed with lymphadenitis. 
 
The third case is woman, 58 years old, patient was diagnosed with 
nasopharyngeal carcinoma by histopathology biopsy that revealed a non-
keratinizing squamous cell carcinoma. 
Nasopharynx computed tomography (CT) with contrast on 28th of February 
2020, demonstrated heterogenous enhance nasopharyngeal mass that obliterated 
bilateral torus tubarius with right neck lymphadenopathy and destruction of the 
basis cranii (Picture 4). 
On 9th November 2020, she underwent another nasopharynx computed 
tomography (CT) with contrast,that demonstrated a worsening condition. 
Nasopharyngeal mass extending into the nasal cavity, right orbital cavity and 
intracranial with destruction of the basis cranii and the wall of the right orbital. 




Picture 4. Nasopharynx computed tomography (CT) with contrast on 28th 
of February 2020, in axial and sagital view demonstrated heterogenous 
enhance nasopharyngeal mass that oblitertaed bilateral torus tubarius with 
destruction of the basis cranii. In coronal view demonstrated right neck 
limphadenopathy. 
 
   
  
 
Picture 5. On 9th November 2020 nasopharynx computed tomography (CT) 
with contrast demonstrated a worsening condition with nasopharyngeal mass 
extending into the nasal cavity, right orbital cavity and intracranial with 
destruction of the basis cranii and the wall of the right orbital. Right neck 
limphadenopathy was also found (T4N1MX). 
2. DISCUSSION 
Nasopharyngeal carcinoma is common in Indonesia with about 12,000 
new cases estimated per year.  Nasopharyngeal carcinoma mostly affect men 
than women, with up to a two- to three fold difference in incidence [5]. The 
peak age of nasopharyngeal carcinoma patients are at 40 to 49 years with 
mostly patients were diagnosed between 30 and 59 years of age. 
Nasopharyngeal carcinoma patients were mostly Javanese origin and then 
followed by Sundanese and Sumatranese people [4]. 
Several risk factors for nasopharyngeal carcinoma are heredity, human 
leukocyte antigen (HLA), history of respiratory disease, Epstein-Barr virus 
infection, salted and preserved fish consumption. The interaction of those 
risk factors with Epstein-Barr virus as oncovirus are responsible in the 
development of malignant tumor. Protective agent for nasopharyngeal 
carcinoma that had been known are fruit and vegetable [2, 7]. 
Nasopharyngeal carcinoma is categorized into three type 
histopathologically which are keratinizing squamous cell carcinoma (WHO 
type I), non-keratinizing squamous cell carcinoma (WHO type II), and 
undifferentiated carcinoma (WHO type III). WHO type III are dominant in 
endemic region of nasopharyngeal carcinoma including Southeast Asia.5 
But in all of our case, histopathology biopsy were  non-keratinizing 
squamous cell carcinoma. 
The nasopharynx is the upper part of the pharynx and located between 
the posterior choanae and the lower limit of the soft palate. The nasopharynx 
boundaries are the skull base and the clivus superiorly, anterior arch of C1 
posteriorly, the superior surface of the soft palate inferiorly, the nasal 
choanae anteriorly and the lateral nasopharyngeal wall including the 
parapharyngeal space, the prominence of the torus tubarius, with anteriorly 
the eustachian tube opening and posteriorly the Rosenmüller fossa [9-11]. 
The Eustachian tube is located on the lateral wall of the nasopharynx Torus 
tubarius is known as posterior ridge formed by the cartilaginous end of the 
tube in the opening. Behind these ridges are the paired lateral pharyngeal 
recesses, also known as the Rosenmüller fossa [10]. 









Picture 6. Pharynx: sagital section.  (A) Diagram. (B) sagittal T1  MRI; 1. 
Soft palate 2. Adenoids 3. Middle turbinate 4. Inferior turbinate 5. Hard 
palate 6. Intrinsic muscle of tongue 7. Genioglossus 8. Mandible 9. 
Mylohyoid muscle 10. Hyoid bone 11. Epiglottis 12. Vocal cord 13. 
Thyroid cartilage 14. Nasopharynx 15. Oropharynx 16. Corniculate 
cartilage 17. Arytenoid cartilage 18. Cricoid cartilage [8]. 
 
 
Picture 7. Normal nasopharynx anatomy on CT. Axial contrast-enhanced 
CT image. a) opening of eustachian tube, b) torus tubarius, and c) lateral 
nasopharyngeal recess (also known as fossa of Rosenmüller; most 
common site of origin of nasopharyngeal carcinoma) [12]. 
 
Nasopharyngeal carcinoma frequently extends across the 
parapharyngeal space, resulting muscles of mastication infiltration and 
potential perineural spread along the mandibular nerve into the intracranial 
cavity. Retropharyngeal space and prevertebral spaces are located between 
the nasopharynx and the vertebral bodies. Lateral retropharyngeal rouviere 
nodes are located within the retropharyngeal space. These nodes may be 
identified as discrete 3-5 mm nodules and also are the first echelon nodes in 
the lymphatic drainage of the nasopharynx [9]. 
Tumors come mostly from the Rosenmüller fossa and may easily 
extend submucosally with early infiltration of the palatal muscles and the 
levator veli palatine [9]. 
The signs and symptoms of nasopharyngeal carcinoma can be 
unspecific. They are frequently linked to the loco-regional infiltration or 
distant invasion, and also the possible metastasis from the tumor. 
Nasopharyngeal carcinoma commonly presents as a unilateral neck lump, 
and the tumor may not be clinically apparent at the time of presentation. 
Other clinical presentation be represented by nasal obstruction and rhinorea, 
epistaxis, nasal leakage, saliva mixed with blood, headache, neurological 
symptoms, ear and eyes impairment and also hearing symptoms such as 
tinnitus and hearing loss [6, 12, 14, 17]. 
Radiological examination of suspect NPC is an important diagnostic 
investigation. The main objective of the radiological examination are: a) provide 
a more definite diagnosis of suspected tumor in the nasopharynx; b) determine 
the more precise location of the tumor; c) determine tumor size; d) find and 
determine the extent of the spread of the tumor to the surrounding tissue. 
Staging of nasopharyngeal carcinoma use the imaging of contrast 
enhanced computed tomography (CT) and magnetic resonance imaging 
(MRI). Computed tomography (CT) has long been used for identification of 
skull base tumor involvement with sclerotic or lytic lesion. Now, magnetic 
resonance imaging (MRI) is largely been used for primary and nodal 
staging. However, computed tomography (CT) is still used for radiotherapy 
planning [13, 16]. 
 
Picture 8. Nasopharynx: axial section Axial computed tomography (CT) 
1. Nasopharyngeal space 2. Prevertebral muscle 3. Lateral pharyngeal 
recess, Rosenmüller fossa 4. Cartilaginous end of eustachian tube 5. 
Opening of eustachian tube 6. Torus tubarius 7. Pterygoid bone 8. Medial 
pterygoid plate 9. Medial pterygoid muscle 10. Lateral pterygoid plate 11. 
Lateral pterygoid muscle 12. Parapharyngeal space 13. Styloid process 14. 
Internal carotid artery 15. Internal jugular vein 16. Parotid gland 17. 
Ramus of mandible 18. Infratemporal space 19. Coronoid process of 
mandible and masseter muscle 20. Zygoma 21. Maxillary sinus 22. Polyp 
in left maxillary sinus 23. Nasal bone 24. Nasal septum [10]. 
 
Staging of nasopharyngeal carcinoma is according to the eighth edition of 
the American Joint Committee on Cancer (AJCC) and International Union 
Against Cancer (UICC) TNM staging system, that relies on evaluation of the 
primary tumor (T category), the lymph node involvement (N category), and 
the presence of distant metastasis (M category) [6, 15, 16]. Regional 
infiltration of the tumor, neck adenopathies and the metastasis are the most 
valuable elements, which are all encountered in TNM system [6]. 
Nasopharyngeal carcinoma is а locally aggressive tumor with а high 
incidence of cervical nodal metastases. The tumor has а propensity towards 
extensive invasion into аdjаcent tissues, pаrticulаrly superiorly into the skull 
bаse and lаterаlly into the parapharyngeal spаce. Distant metastases of 
nasopharyngeal carcinoma may arise within bone, lung, mediastinum, and 
liver, although it is more rаrely [18]. 
 







2.1. Anterior Spread 
The spread of the cancer cells anteriorly into the nasal fossa is mostly 
found and may be related with the erosion of maxillary sinus. The tumor 
may infiltrate the pterygopalatine fossa (PPF) from the nasal fossa through 




Picture 9. Nasopharyngeal carcinoma with expansion into pterygopalatine 
fossa (PPF) and orbital. The tumor is showed  eroding and widening the 
right pterygopalatine fossa (PPF) on axial computed tomography (CT) 
(thick arrow); compare to normal contralateral side (thin arrow). In 
addition, tumor is also showed expanding and and widening into the right 
inferior orbital fissure on the second axial computed tomography (CT) 
(arrow). Furthermore, the tumor is in right orbital apex (white arrow)  and 
there is erosion of the superior orbital fissure (black arrow) on the third 
axial computed tomography (CT) [9]. 9 
2.2. Lateral Spread 
The spread of tumor is mostly to the lateral and can be identified by 
infiltration of the fat-filled parapharyngeal scape (PPS). The advanced of 
lateral spread can involves the masticator space (MS) and also infiltration 




Picture 10. Nasopharyngeal carcinoma with parapharyngeal spread. The 
tumor is showed to be extending into the right parapharyngeal space 
(arrows) on axial T1-weighted magnetic resonance (MR) image. The 
tumor also is showed to be enhanced into  lateral pterygoid muscle (white 
arrow) and invading right prevertebral muscle (black arrow) on axial fat-
suppressed contrast-enhanced magnetic resonance (MR) image [9]. 
 
2.3. Posterior Spread 
Nasopharyngeal carcinoma may spread posteriorly and can infiltrate 
the retropharyngeal space (RPS) and prevertebral muscles. Infrequently, in 
neglected patients can be found destruction of the vertebral bodies and the 
involvement of spinal canal. Encasement or infiltration of the carotid sheath 
is seen on posterolateral spread [9]. 
 
 
Picture 11. Nasopharyngeal carcinoma showing posterolateral spread. 
Large right naspharyngeal tumor is found on  axial T1-weighted magnetic 
resonance (MR) image with the expansion into right hypoglossal canal 
(arrow). Tumor enhancement is also found on axial contrast-enhanced 
magnetic resonance (MR) (white arrow). Note tumor involvement of 
clivus marrow (black arrow) [9]. 
 
2.4. Inferior Spread 
Some tumors may also spread inferiorly along the pharyngeal wall. 
This may not be identified by endoscopic examination since it is located 
submucosally. However, the spreading of tumor into the oropharynx 
submucosally can be detected on imaging studies. The oropharyngeal wall 
shows subtle to gross wall thickening [9]. 
 
 
Picture 12.  Nasopharyngeal carcinoma with inferior spread to 
oropharynx. The large nasopharyngeal carcinoma is showed on axial 
contrast-enhanced computed tomography (CT) (asterisk). In addition, the 
infiltration of tumor into right retropharyngeal space and prevertebral 
muscle can be showed on the first axial contrast-enhanced computed 
tomography (CT)  (black arrow). The extension of tumor in right 
pharyngeal wall on the second axial contrast-enhanced computed 
tomography (CT) (opposing arrows) [9]. 
 
2.5. Superior Spread 
The spread of nasopharyngeal carcinoma superiorly may erode the 
clivus, sphenoid sinus floor, petrous apex, and the foramen lacerum. In 




Picture 13. Nasopharyngeal carcinoma with intracranial extension. The 
enhance of nasopharyngeal tumor can be showed on axial contrast-
enhanced MR image (arrow). The close distance of intracranial tumor and 
the right internal carotid artery is showed on the second image of axial 
contrast-enhanced magnetic resonance (MR) (arrow). The extending of 
right nasopharyngeal carcinoma through the foramen ovale is showed on 
coronal contrast enhanced magnetic resonance (MR) image (arrow) [9]. 
In all of our case, nasopharynx computed tomography (CT) 
demonstrated a nasopharyngeal mass that obliterated torus tubarius and 
Rosenmüller fossa. In the second case, nasopharyngeal carcinoma 
narrowing  the right parapharyngeal space and extended to the right 
maxillary sinus (lateral spread). The nasopharyngeal mass also presented an 
extended mass to the sphenoid (superiro spread) and ethmoid sinus (anterior 
spread) with partial destruction of the sinus wall. 
And in our third patient, nasopharyngeal mass extended to the nasal 
cavity, right orbital cavity (anterior spread), and intracranial with 
destruction the basis cranii (superior spread). 
The metastasis of tumor into cervical nodal is usual in nasopharyngeal 
carcinoma with 75% of patients have the manifestation of cervical nodes 
enlargement. Nodal metastasis shows an orderly inferior spread and the 
affected nodes are larger in the upper neck [9]. 
Lymphadenopathy were found in all of our case, particularly the cervical 
lymphadenopathy. Submandibular lymphadenopathy were also present in 
our second case. 









Picture 14.   Nodal Levels in the Neck. Drawing of the right side of the 
neck with the sternocleidomastoid muscle and right submandibular 
salivary gland removed and the internal jugular vein (IVJ) tied off, 
demonstrating the nodal levels (1–6). Level 7 (superior mediastinum) has 
not been covered [11]. 
 
 
Picture 15.  Above carotid lymph nodes (II) with internal necrosis [18]. 
 
Picture 16.   Left retropharyngeal space lymph nodes [18]. 
 
3. CONCLUSION 
CT scan of nasopharyngeal carcinoma patients showed the presence of 
mass and the extend of the tumor. The imaging also showed that all of the 
patients had regional lymph node metastasis. Imaging modalities include 
contrast enhanced computed tomography (CT) is important for diagnostic 




[1] Brennan B. Nasopharyngeal carcinoma. Orphanet J Rare Dis. 2006; 1: 
23. DOI: https://doi.org/10.1186/1750-1172-1-23. 
[2] Salehiniya H, Mohammadian M, Mohammadian-Hafshejani A, 
Mahdavifar N. Nasopharyngeal cancer in the world: epidemiology, 
incidence, mortality and risk factors. World cancer research journal. 
2018 Oct 15;5(1).  
[3] Dwijayanti F, Prabawa A, Herawati C. The Five-Year Survival Rate of 
Patients with Nasopharyngeal Carcinoma Based on Tumor Response 
after Receiving Neoadjuvant Chemotherapy, Followed by 
Chemoradiation, in Indonesia: A Retrospective Study. Oncology. 
2020;98(3):154-60. DOI: https://doi.org/10.1159/000504449. 
[4] New Global Cancer Data: GLOBOCAN 2018. [cited 2020 November 
17] Available from: https://www.uicc.org/new-globalcancer-data-
globocan-2018 
[5] Adham M, Kurniawan AN, Muhtadi AI, Roezin A, Hermani B, 
Gondhowiardjo S, Tan IB, Middeldorp JM. Nasopharyngeal 
carcinoma in Indonesia: epidemiology, incidence, signs, and 
symptoms at presentation. Chinese journal of cancer. 2012 
Apr;31(4):185. DOI: https://doi.org/10.5732/cjc.011.10328. 
[6] Wani SQ, Khan T, Wani SY, Mir LR, Lone MM, Malik TR, Najmi AM, 
Afroz F, Teli MA, Khan NA. Nasopharyngeal carcinoma: a 15 year 
study with respect to clinicodemography and survival analysis. Indian 
Journal of Otolaryngology and Head & Neck Surgery. 2016 
Dec;68(4):511-21. DOI: https://doi.org/10.1007/s12070-016-1018-9. 
[7] Wu L, Li C, Pan L. Nasopharyngeal carcinoma: A review of current 
updates. Experimental and therapeutic medicine. 2018 Apr 
1;15(4):3687-92. DOI: https://doi.org/10.3892/etm.2018.5878. 
[8] Kim, JK, et, al. Nasopharyngeal Carcinoma. In: Tepper, JF. Gunderson 
and Tepper’s Clinical Radiation Oncology 5th edition. 2014. 
Philadelphia: Elsevier. pg.943. 
[9] Hermans, R. Head and Neck Cancer Imaging. Berlin: Springer. 2008.  
[10] Ryan S, McNicholas M, Eustace SJ. Anatomy for diagnostic imaging 
e-book. Elsevier Health Sciences; 2011 Dec 2.  
[11] Grainger A, O'Connor PJ, editors. Grainger & Allison's Diagnostic 
Radiology: Musculoskeletal System. Elsevier Health Sciences; 2015 
Nov 24.  
[12] Torigian DA, Ramchandani P. Radiology Secrets Plus E-Book. 
Elsevier Health Sciences; 2016 Jun 22.  
[13] Goh J, Lim K. Imaging of nasopharyngeal carcinoma. Ann Acad Med 
Singapore. 2009 Sep 1;38(9):809-16. 
[14] Amouzegar, EY. Nasopharyngeal Carcinoma with Intracranial 
Involved. International Journal of Nasopharyngeal Carcinoma. 2020. 
2(2); 50-53. DOI: https://doi.org/10.32734/ijnpc.v2i02.3900. 
[15] Guo R, Mao YP, Tang LL, Chen L, Sun Y, Ma J. The evolution of 
nasopharyngeal carcinoma staging. The British journal of radiology. 2019 
Oct;92(1102):20190244. DOI: https://doi.org/10.1259/bjr.20190244. 
[16] Razek AA, King A. MRI and CT of nasopharyngeal carcinoma. 
American Journal of Roentgenology. 2012 Jan;198(1):11-8. DOI: 
https://doi.org/10.2214/AJR.11.6954. 
[17] Raica Vp, Am Bratu Cz, Sălcianu I. Ct evaluation of squamous cell 
carcinoma of the nasopharynx. Current health sciences journal. 2019 
Jan;45(1):79. DOI: https://doi.org/10.12865/CHSJ.45.01.11. 
[18] Xuan NM, Huy HQ. Role of Computed Tomography Imaging in Evaluation 
Cervical Lymph Nodes in Patients with Nasopharyngeal Carcinoma. 
Biomedical Journal of Scientific & Technical Research. 2020;27(4):20988-
92.  DOI: https://doi.org/10.26717/BJSTR.2020.27.004546. 
 
